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Description 

Tho invention c»mprises a use of an enzymB containing granulate and a method for production of a 
pelletizecl foddsr. 

s h» ttw art comprising fodder it is described that the addition of enzymes to the fodder has a Ejoneficial 
effect, vide e.g. Hesselmw». K, and Aftwn P.. The effect of ^-glucanase on the utilization of starch and 
nitrogen by broiier chickens fed on barley of low- or high-viscosity. Animal Feed Science and Technology. 
15 (1936) 83-93. Also, in the art comprising fodder it is a well itnown fact that peiletizing of the fodder is a 
desideratum, as pelietizing of the fodder Increases me aigestiOiiity ot espaciatiy me starch fraction. 

JO Furthermore, peiletizing of the fodder reduces the dust, it makes the (odder easier to ©at for the birds, and it 
makes it possible to Incorporate small amounts of ingredients in ttie fodder and to "lock" the fodder 
mixture. In the process of producing fodder pellets it is considered necessary to heat treat the fodder 
pellets in order to kiU the Sainronella bacteria, virtwreby a heat treatment to around 80 • C is appropriate. The 
enzymes are net stable at this hrgh temperature, and 0ius, a large surplus of enzymes has to be used, or 

7S enzyme free fodder components have been palletized and heat treated, whereafter an enzyme containing 
slurry or solution ha* b«an coated on the haat treated pallels. However, this coating Is cumt^ersome and Is 
Often not compatible with existmg plants. Thus, there is a need for an enzyme containing fodder which can 
be produced easier and by means of existing fodder produdng plants. 

The art encompassing enzyme containing granulates produced as additives in detwgents comprises a 

30 socalled T-granulate, produced as indicated in US 4,106,991. Thus a T-granulate is produced by drum 
granulation of an enzyme composition Including enzyme, inorganic salts, and a granulation binder, with a 
liquid phase granulating agent, whereby finely divided cellulose fibres in an amount of 2-40% w/w based 
upon the dry weight of ttie total composition is incorporated into the composition undergoing granulation. A 
T-granulate which Is coated wioi a wsw, a »iglyc«lde or omer fai. Is described In WO 89/oaa84, claims 12 

28 and 1, EP 206,417, claims 17, 13, and 1, and US 4,70737. clabns 1 and 14 and oolumt) 8, example 11. 

This coated T-graoula»8 has been produced by coaling ol the T-grauilate by a triglyceride hwtead of 
me traditional PEG. 

The above Indicated, coated T-granulate Is used as an additive in detergents, and to the best of 
appiicanfs knowledge this coated T-granulate has not been suggested for oflw uses than in the detergent 
30 Held. 

Surprisinoiy. acrftrding to the invention, it has now tieen found that the above indicated coated T- 
granuiate can be used as a component of a mixture, whk^ can be convetted to a fodder by trea^nent with 
steam and peiletizing without {((preciaWe loss of enzyme activity. In contradlsttnclion to the prior art. in 
relation to which an appreciable loss of enzyme activity will take place during steam treatment and 
35 peiletizing. 

Thus, the use according to the invention of an enzyme containing T-granolate which is coaled wHh a 
coating <«am comprising a high metting fat w wax. Is a use as a component ol a mixture, wt*:h is well 
suited as a fodder if the mixture is steam treated and subsequently pelletized. 

As already indicated, a T-granuiaie Is a grisiulate produced sccurding to US 4,100,991, i.o. a gronul«o 

40 containing 2-40% finely divided cellulose fibres. Also, it is to be understood that the T-granulate contains 
one or more of the enzymes, which can be used as additives to fodders. As typical examples can be 
mentioned; proteases, e.g. from Bacillus, for instance Sac///us llchenitormis. xylanases, celiulases. beta- 
giucanases. e,g, from Bacillus, Humicola, for instance Humicola insolens, or ,4cfHiomycefes, pectinases, 
e.g. from Aspergillus, «»-galactosldases, e.g. from Aspergillus, for instance Aspergillus niger, and 

46 amylases, e.g. from Badllus, for Instance Bacillus subtiHs. 

The coating agent comprises a high melting fat or wax. In this specilicaition with clams a high melting 
fat Is a glycerol ester (mono-, dl- or triesitfir or a mtxturs thereof) vt^th a melting pent between 30 and 
1 00 -C, and a high melting wax is a waxy substance according to the defintfion in US 4,106,991. col. 3. 
Hnes 45-50, i.e. a siAstance which possesses all of the following characteristics: (1) the meltk?g point is 

50 between 30' and 100-C, preferably behve«t> 40 •■ aid 60*C, (2) Bie si*st^ce is of tough and not britSe 
nature, and (3) the substMice possesses substantial plastfcity at room temperature. 

It appears from the appitcant's BP 304,332 VmA the stability of the enzymes and the physical strength of 
the granules is improved, if a core is provided with a coating of celluhsse fibres, a binder, an enzyme, a filler 
and a waxy material. It appears Irom DK 161717 that ^-gluconoses or a-amyiosos can bo stabilized by 

5S adhesion to a solid canier; such preparations can be used as ingredients in granulated fodders, it also 
appears Irom DE 3,520.007 and G8 2.167,758 Uiat enzyme containing granulates can be coated with fats or 
waxes. On the basis of this prior art it apparenliy can tie concluded that it is obwous that enzyme containing 
granulates coated with tat or wax in general are well suited as a component of a fodder mixture to be 
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peJIetized. This conclusion, however, is false, as it has been ibcind that some enzyrM containing granulates 
coatod with tat or wax (o.g. fat coated Bto-Fe^d Plus, lator to bo charactariaed) ara not well suited as a 
qomponem of a fodder mixture to be peltetized. 

Thus it Is surprising that liie use according to the invention gives rise to a stable fodder, because it 
s already bekx^ to the prior art that So-Feed Plus (fractiotf of wheat coated with ertzymes), fat coaled Bio- 
Feed Plus. T-granolate not fat coated, smd CeBulase P ipnO enzyme preparation vrith high fat content) as a 
component of a mixture which is converted Irvto a fodder does not give rise to a fodder with stable enzyme 
activity. These prior art phenomena will be documented later in this specification. 

A preferred embodiment of the use according to the invention is characterized by the fact that the 
to coating agent comprises up to 80%, prefor^ly 60-75% ol a filler, which is a dry powder of any materiat, 
preferably an inorganic materiat, more preferably laolin. magnesiun) silicate or calcium carbonate. Incor- 
poration of the indicated filler into the coating agent in tt>e amount indicated will reduce the tendency of the 
separate granules to adhere to each other and to the granulating apparatus. 

A preferred en^xidiment of the use according to the inventieKi is characterized by the fact that the 
7S coating agent constitutes 1-95% w/w, preferably 15-35% w/w of the (inid. coaled T-grsnulats. If an amount 
of coaBng agertt below 1% w/w is used no sattsfactory enzyme stability improvement Is obtained, and if an 
amount of coatin9 agent abova Q5% is used, no furflier improvement of the enxyme stability Is obt^nad. 

A prefen-ed embodiment of the use according to the invention is characterized by the fact that the T- 
granulate on top of the coating is coated once more with a polymeric material, preferably tn a fluidized bed. 
m In Vm manner ttie enzymatic stability is further improved. 

Also the invention comprises a method for production of a peliaSzed foddw, and this method is 
characterized by the fact that a mixture of an enzyme containing T-granulate, which is coated with a coating 
agent comprising a high melting fat or wax, and fodder components, is steam treated and subseqently 
palletized. 

a A prefenred embodiment of ttie method according to the Invenflon is characterized by the fact that the 
coating agent comprises up 1o 80%, preferably 60-75% o< a filisr, which is a dry powder of any materid, 
preferably an morganic materiEri, more prefar^ly IcaoHn, magnesium siflcate or calcium carbonate. Incor- 
poration of Vm hncRcatad filler irrto the coafUng agent in the amount inc^cated will reduce the tendency of the 
separate granules In the T-grantriate to adhere to each other and to the granulaling apparatus. 
JO A preferred embodiment of the method according to tt» invention is characterized by the fact that the 
coating agent constitutes 1-S5% w/w, preferably 15-35% w/w of the final, coated T-granulata. If an amount 
of coating agent bafow 1 % w/w is used no satisfactory enzyme stability imprnvBrnant Is ahtainad. and if an 
amount of coating agent above 95% is used, no further improvement <rf ttie enzyme stability Is obtained. 
A preferred embodiment of the method according to the invention Is cha^erized by the fact that the 
35 T-granuiate on top of the coating is coated once more with a polymeric material, (mferably in a fkitdized 
bed. In this mannw the enzymatic statrfHty is further improved. 
The following examples illustrate the bmentlon. 
Example I Illustrates the use and the method according to the invention. 

Example 2 ttlusb^tes a further advantage of the use accorcGng to the Inv^on In relattcKi to In vivo 
40 conditions. 

EXAMPLE 1 

Tills example illustrates the use according to the invention »id the method according lo the invention, 
<is in comp^son to the prior art most related thereto. 

The enzyme containing T-yanulate related to boft the use acconling to the invention and the method 
Bcoordirtg to the Invention is (deduced In the followmg manna-, the graiHilate being identified as Bio-Feed 
Plus T. 

The powder componerds for 20 kg o( grantdate are the following: 
so 2.0 Itg a cellubse ARBOCEL BC 200 
13.6 kg of ground sodium sulfate 
0.6 kg of carbohydrate binder 
1.2 kg of chalk 

The above components are nwxed in a 50 liter liidige mixer, with heating to 35 ' C. The mixing time is 
ss 2 minutes at a mixing votocity of lt)e mlnBr paddles of 1^ ipin ai«3 a ktiife rolalrng velocity of 3000 rpm. 

Under the above indicated conditions 6,4 kg of liquid celluiase concentrate (dry matter 40%, cellulase 
activity 764 EGU/g, the EGU activity unit tieing defined in AF-275, is sprinkled on the mixture. The 
sprinting is performed by means of an atomizing nozzle arul with a sprinkling Hme of around 6 minutes. 
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SiihsHqusntiy the wat mixture is subjected to a further granulation for 2 ininutes, until uniform sfiimB or 
lens formed granulates are obtained. 

The humid granulate is dried in a fluid l»d at an inlet temperature of 80 *C, until a water content of less 
than 3% is obtained. 

The particle size distribution of the dry granulate was: 


>707um 

> 600um 

> SOOum 

> 420um 

> 300 urn 
<250um 


36.3% 
51.1% 
68.4% 
73.8% 
88.9% 
3.7% 


The activity loss was less than 5%. 

Subsequently the dry granulate is coated with a total of 20 weight-% of hydrogenated beet tallow and 
20 15.5 weight.% of magnesiisn silicate, in the following manner. The dry, raw granulate Is heated to eS'C, 
and subsequentiy 5 w8ight-% of hydrogenated beef taliow heated to 70* C is app4ied thereto, and thereafter 
6.17% of magnesium silicate is applied ttiereto. These operations are repeated urrBI the total anwunts of 
hydrogenated beef tdlow and magnesium silicate are added. 

"men the granuiate is cooled. Now the grani^lo is ready for us». 
as Tim follovring enzyme contaning grta&ilertes r^senlina the pries- art most related to the inventton were 
used as comparison ^ulates. 

1) Bio-Feed Plus. This is a granulate consistlnB of a fraction of w^at cotfled with enzymes. Reterence 
can be made to the brochure B402c-6B 1500 October 1990. 

2) Bio-Feed Plus, tatlow coated. This is Bio-Feed Plus coated with hydrogenated beef taikw in an 
30 amount of 20% 

3) Ceiluiase T. This is a T-{iranulate with a fungal befa^lucanase and a cetKilaso, manutadured as 
indicated above in relation to the manufacture of Bio-Feed Plus T, except for the fact thai the coating is 
omitted 

4) Ceiluiase P. This is a prill product with a fungal beta-glucanase and a ceiluiase. This product is 
as prepared by mixing a melted fat with ttie i^ray drted enzymes. The mixture of melted fat and the spray 

dried enzymes is grayed into a chiUed air stream, whereby the fat sdidfies as dro plets, whereby the 
enzyrtjes are encapsulated In the fat. Reference can be made to the brochure 8 495a-GB July 1989. 
These four reference grafwlates and the granulate used according to the Invention were used for 
producflon of a pelletlzBd loiWer as (ollows. 
40 The composition of the todder for small pigs were the following. 
7% fish meal 
15% soy bean flakes 
62% wheat 
10% barley 
4S 2% anima! fat 

minerals ■* vitamins 

TTie anim^ fa! was Industrial yraste fal. 

The minerals + vitartsns were added m the following amounts, calculated on 1 g of fodder. 
50 ug erf C^aqidndox 
so 100 ug of Toyocetin 
16 i.u. of vitamin A 
2 i.u. of vitamin D3 
130 ug of vitamin E 

4 fxg of vitamin Eh 
S5 20 iig of nicotinic acid 

15 tig of D-pantothemc acid 
0.02 ug of vitaimin 812 
0.2 ug of bioUn 
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2 iig of vitamin Bi 

2 ii.g of vitamin Bs 

2 lig Of vitamin K3 

100 ug choline chloride 
5 25 ug Mn (manganese) 

234 ng Fe {iron} 

163 ug Cu (copper) 

200 iig Zn (zinc) 

0,3 (ig J (iodine) 
!o 0.3 tig Se (seienigm) 

The first four componwits of flw above fodder for small pigs were mixed In a mai on a sieve with 
apertures of 2.0 mm. and then mixed mtt\ the two last components of the above focMer for small pigs in a 
2500 liter horizontal mbter. The finished meal mixture was used iw 6ie experiments in a pifot plant with 
batches of tOO kg. 

IS In each experinnent 10 kg of the above finished meal was mixed with 2 kg of any of the above Indicated 
Sve granulates for 10 minutes tn order to produce a premtx. Then 88 kg of file ^bove finished meal was 
mixod with the 12 kg of pfomix, fhoreby producing 100 kg of a mixture to be peltetized. Tlio peltetiinng 
procedure was performed at 70*C and with direct steam injection to a weight Increase of 4%. The 
pelteti2ing process lasted for 25-30 seconds. Subsequently the pellets were cooled down to anbl^t 

20 temperature, and the pelletiied product is now stable in regard to enzyme activity. The loss o< enzyme 
activity takes place exclusively during the pelletizing process. 

Detemninatlons of reskiual ac«vity were now canied out in reged to the five different pelletlzed 
materials. The results appear from the following table, in which R3G is fungal beta-glucanase, vide AF 
70.1/2-GB. 



Enzyme granulate in fodder pellets 

% f esMual Fee acttvlly 

Prior art 

Bto-Feed Hus 

7iS 


Bk>-Feed Plus, talbw coated 

75 


Cellulase T 

<30 


Cellulase P 

50 

Inventton 

Bk>-Feed Plus T 

90-100 


3$ tt clearly appears from the above table that the use and the method acconJing to the Invention is 
superkir to the prior art uses and methods most clos^y related to the invention. 

EXAMPLES 

« This exan^Jla illustrates additional advantage of the use according to the invention compared to a 
tracWfonally used enzyme containing product, when used in a fodder for pigs. 

Most WKymes are labile in acid envifonn»enl and/or under the influence of proteolytic activity. Tfius 
when adding enzymes to anhnal fodder a significant loss of enzyme activity can often be expected after 
IngestUm, when subjected to gastric conditions. 
4$ To achieve the optimal benefit of the added enzymes a good survive of enzyme activity from the 
gastric environment is rwcessary to prolong tiie effect erf Ow enzymes over the gastro-intestinai tract. 

In the two faedlno expnrimBnts in this exvnpte the technique of reentrant cannulation of a grown pig d 
approx. SO kg was used. Reference can be made to Horszczaruk. F. et al., 'Rocznlki nauk Rolr^yc^' 95 
B4, 6d-77 (1974) and Rainbird. A.L. et al., British Journal of Nutrition (1984), S2. 89-498, Effect of guar gum 
so on gtucose and water absorption {n»it isolated loopes of jejenum in conscious growing pigs. 

This technique enabitts the estimation of Itte survival of enzyme activity after ingestion and passing 
tttrougti part of the gastroHnt»s«nal tract of the pig. 

The enzyme containing coated T-^ranulate was produced as indicated in US patent 4.106,991 by 
mixing sodium »ilpliate, cefluiose, kaolin and dextrin in a iiigh energy todiga Mixer whereafter a liquid 
SS enzyme concentrate which was ^^evlously adjustsij to approx. 700 EGU/g was sprayed onto the mixture 
whereby the proportions of sodium sulphate, celiulose, kaolin, dextrin and enzyme dry matter corresponds 
to the figures indicated below, and the amount of added water was just enough to generate correct 
granulation consistency and particle size distribution (reference being made to US 4.106,991, coi. 2, iines 8- 
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After granulation the product was tfansferred to a tluidized bed and dried wtth hot air lo reduce the 
ater content to 1 .0% (wM). 
In the T-granutata thus produced the percentage concentration {wM) of tiw above dry Ingredients were 


Sodium su^jiiate 

71 .0% 

cslkikisft 

8.9% 


3.0% 

dextrin 

S.0% 

eniyme dry matter 

11.t% 


After drying the T-^ulate was IractionBted by siewng to a particle size between 300 wm and 1 180 
75 iim wifli respect to the particie diameter. 

Th» T-granglate was than coated in a coating mixer by spraying with hydrogenated besf tallow and a 
filler, which Is a premixed blend of equal parts of kaolin and calcium carbonate. In an alternate fa^ion. The 
coating was performed as follows. First (in percentage of the uncoated T-granulate) 4% (wM ol hydroge- 
nated bast tallow was sprayed onto the mix, followed by addition of 12.5% (w/w) of the filler. This was 
ao followed by an analogous coating with 4% (w/w) hydrogenated beof tallow and 12.5% of the fSBer. A final 
coating with 1 .5% hydrogwated beef tallow concluded the coating procedure. 

After the coating the wann coatod T-granuslte was cooled in a fluidized bed with air at ambient 
temperatura During tWs fWJCBSS fines wore removed. 

The cooled enzynw COmatning coated T-granulHta was noally fiacUonatod by ai«»viog t» aoouro a 

25 particle size of between 300 um and 1180 urn. 

The conHJOsWon of the enzyme free fodder used in the feeding experlmerrts was: 


Oat bran: 

87.71% (w/w) 

Toasted soy flakes: 

15.00% (w/w) 

VWieat starch: 

15.09% (w/w) 

VHamln/mlnersil mix: 

2.20% (vr/w) 


Formally, the uses and the methods described in this example are not inside the scope of the invention, 
because the fodder is not palletized. However, due to the fact that a comparison Is made between a coated 
T-granulate, which car» be used according to the Invention, and a granuiate. which cannot be used 
according to the invention, the example will demonstrate an advsttage of the use and method according to 
the ir>vontion over the prior art. ^» , 

The reentrant cannulaiad pig wWUi was used in tho experiments waa in both caese ted wtth a total o« 
610 g dry fodder as described above, mixed with 1525 g of water, as a single meal. Two enzyme 
preparations were Investigated: 1) "Bio-Feed Plus, coated T-granulate" produced as described above 
(according to the hrvenfion). and 2) 'Bio-Feed Plus", a traditionsd product where the enzyme is coated onto 
a manna grit canler (prior art). Reference is made to the brochure B 402C-QB 1500. October 1990. 

In the first experiment 9.15 g of "Bio-Feed Plus, coated T-granulate" was aJso added to the fodder and 
in ttw second experiment 6.1 g of "Bio-Feed Plus" was also added to the fodder, whereby the difterent 
Oravimetfic dosages correspond to ecHial dosages of enzyme acUvity. .... ^ 

b<^ cases the enzyme products were first mixed wi8i the water mi then mixed thoroughly with tte 
dry fodder to ensure a homogenous mixture. 

A small representative sample ol this nwdure was removed aid freeze dried for later dotarminaton of 
enzyme activity in the foddw. . 

In these experiments the reentrant cannula was placed in «w pig's small intestine approx. 3 m dist^ to 
the pancreatic gland. 

Beginning immedlatrty ^ the ingestion by B» animal of the fuB amount of the fodder Oie total 
s continuously colloctod from the opon cannula in eoparato pools. From oacfi pool a 


representative sample of 15% was collected and freeze dried for later an^ysis. Then the remaning 
intestinai content after being heated to 40-0 was pumped back to the intesftie through the other half of the 
reentrant cannula. 
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After analyzing the specific beta-glucanase, pentosanase and xylanase activity in tlie samples obtained 
as doscribed above the total survtvai of these oxodonic enzyme actitivioe can be calculated. 

Before analysis the s»nples were exfracted in »ie relevant buffer tor each analysis by mixing 1 part of 
sample wiOi 4 p»ts of buffer and stirring ^^prausly for 30 mimites. Subsequently the samples were 
s centrifuged for 10 minutes at 3000 rpm, arKl the supemaUmt removed for analysis. 

Glucanaso activity was detennined acowding to the procedure fiF 295/1-QB typo feed. 

XylMiase acaivity was datBrmtned accorcSng to the procedure AF 293,6.1-GB. 

Pentosanase activity was determined accordirtg to the procedure AF 284/1-06. 

The results of ttte analy^s is shown In the fbttowing table, which shows the total accumulated enzyme 
10 activity reaching the cannula in the small Inte^ine eight hours after the feeding, indicated in percentage of 
the enzyme activity h the feed mix ingested by the animal. 



Residual Glucanase 

Flesiduaf Xytanase 

Residua) Pentosanase 


/tetMty C%) 

Activity {%) 

Activity (%) 

Bio-Feed nus, coated T-granulate 

52 

50 

60 

Bio-Food F^U3 

28 

27 

38 


It is thus surprisingly found that the residual giucmase, xylanase, and pentosaitase activity In the first 
part of the pig's small intestine is sig»«fiean«y higher according to the inventiort than according to the priw 
ait. 

The brochures and the AF documents mfemd to above are obtwnable on request Itom ftfovo NnxtEsk 
A/S, rtovo All^, DK-2880 Bagsvaerd. Oenmatlc. 

Claims 

1. Use of an enzyme containing T-granulate, i.e. a granulate produced by drum granulation of an enzyme 
compositian includhtg enzyme. Inorganic salts, and a granulation binder, with a liquid phase grmiiating 
agent, wftereby finely divided ceRuiose fibres in an amount of 2-40% w/w based upon V» dry weight of 

^ the total condition Is incorporated into the composHjcn undergoing granulation, which T-granulate is 
coated with a coating agent compri^ng a hi^ melting fat or wax, whereby a high metSng fat is a 
glycerol ester (mono-, di- or triester or a mixture thweof) wiOt a melting fxm between 30 and 100 • C, 
and a high melting wax is a waxy substance which possesses all of the fotiowing characteristics: (1) the 
meiling point Is between 30 and 100 'C, preferably between 40 and 60 'C. (2) the substance is of a 
tough and not brittle nature, and (3) the substance possesses substanfial plasticity at room temperature, 
as a component of a mixture, which is well suited as a fodder if the mixture Is steam treated and 
subsequently pelletixed, 

2. Us9 according to Claim 1, wharain lha coMlnQ aQsnt comprises up to 60%, preferably 60-75% of a 
fitler, which Is a dry powder of any material, preferably an inorganic matertal, more preferably kaolin, 
magnesium silicate or calclwn carbonate. 

3. Use according to Claim 1 or 2, wherein the coating agent constitutes w/w, preferably 15-35% 
w/w of the final, coated T-granulate. 

4. Use according to Claims 1 - 3, wherein the T-granulate on top of the coating is coated once more with 
a polymeric material, preteraDty In a tluidized bed. 

5. Method for production of a peiletized fodder, wlwrein a mixture of an enzyme containing T-granulate, 
which is coated wiUs a coating agent comprising a high molting fat or wax as defined in claim 1, and 
fodder components, is steam treated and subseqentty pelletized. 

6. Method Bccordmg to Claim 5, wher^ the coating agent comprises up to 80%. preferably 60-75% of a 
^ filler. wWch is a chv powder of any material, prefer^ly an inorganic material, more preferably kaolin, 

magnesium silicate or calcium carbonate. 

7. HAethod according to Claims 5 - 6, wlierein mo coaling ^ent constitutes 1-Si5% w/w, preferably 15-35% 
w/w of the final, coated T-granulate. 
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8. Mothoct accordi«9 to Claims 5 - 7. wherfiin thfl T-<tranulate on top of the coating is coated once more 
with a polymeric material, preferably in a tluidized tied. 

Potentanspftiche 

1. Verwendung eines enjymhaffigen T-Granulats, d.h. sines Granutat$, das durdi Trommelgranofiefung 
einer Erszymzusammensetzung mil einem Gehalt an Enzym, anorganischen Satzon und einerw Granu- 
lierbindemlttel mit einem Granuliemilttel in flUssiger Phase erhaltsn worden tet, wobei Wnvatteite 
Celiulosefasern In einer Menge von Z bis 40 % (Sewyeew.). bezogwi aul ttes Troctengewicht dor 
gesamten Zusammensetzung. der dar Granuliarung unterliegenden Zusammertsetzung einvefSaSbt wor- 
den sind, wot)ei das Granulat mit einem Beschichtungsmittel, das ein Fett oder Wachs mIt hoham 
Schmelzpunkt enthalt, beschichtet wofden ist. wobei es sich beim Fett mit hohem SchmelipunM urn 
slnen Qlycerinester {Mono-. Di- oder Triester oder etn Gemisch davon) mit einem Schmelzpunkt 
zvrischen 30 und 100- C und behn Wachs trtt hohem Schmelzpunkt urn eine wachsartige Sobstanz, die 
sSmtllchB tolgenden Sgenschaften aufwetet. handelf (l) der Schmelzpunkt iiegt zwischen 30 und 
lOO'C und vor*ugsw«H» zwischen 40 und 60 -C; {2) die Substanz ist von zaher und nicht-brOchiger 
Natur; ond (3) die Substanz besKzt sine wesentliche Plastizitat bai Raumtamperatur. als eine Kompo- 
nente'etows Gamlsches. das gut als Futtenmittel geeignet ist. wenn das Gemisch damptoehandelt und 
artschlieSend petietisisrt wird. 

7. Verwendung nach Anspmch t. wobei das Baschtehttirigsmiael l»s zu 80 % uixl vofzugswelsa &yr& % 
elnes FOIstoffs enthSit. wobeJ es sich um ein trockenes Pulver aus einem be(lrt>laen IVIaterial, 
vorzugsweise ehetn anofganischen Material und insbesondsra Kariin. MagneaumsiHkat oder Caldum- 
carbonat handelt. 

3. VetvMndung nach Anspruch 1 otter 2. wobei das Beschkdrtwngsmittet 1-«5 % (QewyGew.) und 
vorzugswwse 15-35 % (GewTQew.) des ferttgen beschfchteten T-Granulats ausmachl. 

4. Vewsndung nach den AnsprOchen 1 bis 3. wobei das T-6ranulat auf der Oberselte der Beschichtung 
einer weiteren BescWchfung mit Mfwn polymeren Material, vorzugsweise In einer Wirbelschichi. 

ontsraogon wird. 

5. Verfahren zur Herstellung eines peiletisierten Futtermittels, wobei ein Gemisch eines enzymhaltigen T- 
Granutats. das mit einem Beschichtungsmittel mit einem Gehait an einem Fett oder Wachs mit einem 
hohen Schmelzpunkt gemSfl der Defiration m An^ruch 1 beschichtet wwden ist. und Futtermittelkom- 
ponenten einer Dampfbehandtung untefzo^n und anschlleBotd peletisiert wird. 

6. Verfahren nach Anspnj* 5, wobei das Beschichtungsmittel tts zu fiO % und vorzugsweise 60-75 % 
eines FUllstetffs errthaB. wObel es Stoh um »tn trockwws Pulvw olnw bolleblaon Moteriste. voraugswol- 
sa rtnes anwganisdien Materials und Insbesondere Kaolin. Magneslumsilikat odw Caldomcarbonat. 
hmctolt 

7. Verfahren nach Anspruch 5-6, wobei das Beschichtungsmittel 1-95 % (GewTGew.) und vorzugsweise 
15-35 % (Gew7Gew.) des fertigen. beschichteten T-Granulats ausmacht 

a. Varfahran nach den Ansprtichen 5-7, wobei das T-Granulat auf der Oberseile der Beschichtung einer 
weitwen BeschicMung mil einem polymeren Material, vorzugsweise in einer Wirb(^hicht, unl«rzogen 
wird. 


1. Ubfisation d'un granul6-T contenant un enzyme. c'est-S-dre un granule produit par granulation sur 
tamboitf d'one compotifion onzymatique comportant un enzyme, des sots inorganiques, ot un agent de 

liaison de granU»ation. ayaitt un agent do gronulotioo on ph^ liquida, do eorta qu'une quantity de 

fibres de celluiose finement divisfes de 2 4 40% poids/poids par rapport au poids sec de ta 
composition totals est inco^wSe dans ia conposition subissant une granulation, lequel granul4-T est 
rev§tu & I'alde d'un agent de revetenwnt comportant une grasse ou une cire & haute fusion, oO ia 
graisse & haute tusion est un ester de glyc^-d (mono-, di- ou triester ou un melange de ceux-oi> ayant 
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un point de fusion situ6 entrs 30 et 100"C, ef fet cire k haute fusion est une substance cireuse qui 
poss6do toutos Iss carect^rist'tquos suivantos : (1) )o point do fusipn ost situS ontro 30' et 100 *C, 
preference ©ntre 40" at 60* C, {2) la substance est d'une nature dure et non-cassante, et (3) la 
substance possfede une plasticity import^e k temperature ambiante, en tant que composant d'un 
5 nt^lange. qui est bien adapts it un allmer^ pour animaux si fe mi^g» est trattd & la vapeier et mis en 
pasUNes de mani&fe subsSquente. 

2. Utlllsaflon selon ia revandlcallon 1, dans laqueJIe I'agent de revStsment comporte jusqu'li 80%, de 
pi^iSrence de 60 i 75% d'un agent de remplissage, qui est une poudre sdche d'un materiel 

JO queSconc^, de preference lat materiel inorgwilque, de mani&re plus preferSe du kacrfin, du silicate de 

magnesium ou du carbonate de calcium, 

3. Utilisation selon les revendications 1 ou 2, dans taquetle I'agent de revetement constitue 1 k 85% 
poids/polds, de preference 15 h 3S% poids/poids, du grani^e-T rev@tu, final. 

IS 

A. ueiisation seion tes revendications 1 k 3, dsis laquelle le granuM-T, d la surface du revStement. est 
revStu un« fol9 do plus d'un mot^riol pot/mfero, do pr6t6reneo dans un lit fluidie4, 

5. Proced^ pour ia production d'un aftnent pouf animaux mis en pastiHes, dans lequel un melange d'un 
20 granuie-T contenam un enzyme, qui est rev§lu avec un agent de revetement comporlant une graisse 

ou une cire 4 haute fusion comma defini dans ta revendicatlon i, et des composants d 'aliment pour 
animaux, est traite ^ la vapeur et mis en pastiites de manifere subsequente. 

6. Precede selrai la revendication 5, dans lequel I'agent de revStement comporte jusqu'4 80%, ds 
25 preference de 60 il 75%, d'un agent de remplissase, qui est me poudre sdche d'un materiel 

quelconque, de preference un materiel irwganiqus, de mani^ ptus preierde du kaolin, du plicate de 
magnesium ou du catiratate de csricium. 

7. Procede selon les revendications 5 ou 6, dans lequel I'agent de rov§tement consStue l 4 95% 
30 poids/poids, de preference 15 k 35% poids/poids du granuie-T revStu, final. 


a Procddd scion los rovondfeatione 5 5i 7, dwi« IsqusI la gramiW-T, i. la surface du rev6t«ment. est rev^iu 
une fois de ji^us d'un materiel polym&re, de preference dans un tit fiuidlse. 


